1/1 


AD-A120  578  EFFECT  OF  PARTIAL  RESTRAINT  OF  MOTOR  ACTIVITY  ON  BASIC 
PHYSIOLOGICAL  PRTJC.  .  <U)  FOREIGN  TECHNOLOGY  DIV 
HRIGHT-PATTERSON  AFB  OH  I  0  BOGINA  ET  AL.  23  HUG  82 
UNCLASSIFIED  FTD-IDCRSTT-1127-82  F/G  6/19  NL 


AD  A.120578 


FTD-ID(RS)T-ll27-82 


FOREIGN  TECHNOLOGY  DIVISION 


EFFECT  OF  PARTIAL  RESTRAINT  OF  MOTOR  ACTIVITY  ON  BASIC 
PHYSIOLOGICAL  PROCESSES  IN  MONKEYS 


I.D.  Bogina ,  N.A.  Rokotova,  et  al 


Approved  for  public  release; 
distribution  unlimited. 


82  10  21  046 


m 


-  >  -V  „\Vv.-. 


FTD  -ID(RS)T-1127-82 


EDITED  TRANSLATION 


FTD-ID(RS)T-1127-82 


23  August  1982 


MICROFICHE  HR:  FTD -8 2-C -00113 5 

EFFECT  OF  PARTIAL  RESTRAINT  OF  MOTOR  ACTIVITY  (Hi 
BASIC  PHYSIOLOGICAL  PROCESSES  IN  MONKEYS 

By:  I.D.  Bogina,  N.A.  Rokotova,  at  al 

English  pages :  9 

Source:  Problemy  Kosmicheskoy  Biologii,  Nr.  4,  1965, 
pp.  308-315 

Country  of  origin:  USSR 
Translated  by:  Robert  D.  Hill 
Requester:  AFAMRL/STINFO 

Approved  for  public  release;  distribution  unlinited. 


THIS  TRANSLATION  IS  A  RENDITION  OR  TNI  ORIGI¬ 
NAL  RORIIGN  TCXT  WITHOUT  ANY  ANALYTICAL  OR 
CMTORIAL  COMMlNT.  STATIMINTS  OR  TNIORIIS 
AOVOCATIOOR IMPLIED  ARI TMOSC  OR  TMf  SOURCI 
A  NO  00  NOT  N8CISSARILY  RCRLCCT  TNI  POSITION 
OR  OPINION  OR  TNI  RORIMN  TICNNOLOGY  DI¬ 
VISION. 


TRANSLATION  DIVISION 
R0RII6N  TICNNOLOGY  DIVISION 
WR.ARI.  OHIO. 


FTD  -ID(RS)T-1127-82 


Date  23  Aug  19  82 


U.  S.  BOARD  ON  GEOGRAPHIC  NAMES  TRANSLITERATION  SYSTEM 


Block 

Italic 

Transliteration 

Block 

Italic 

Transliteratioi 

A  a 

A 

a 

A,  a 

P  P 

P 

P 

R,  r 

6  6 

B 

6 

B,  b 

C  c 

C 

e 

S,  s 

B  8 

B 

$ 

V,  v 

T  T 

T 

m 

T,  t 

r  r 

r 

t 

<3,  S 

y  y 

y 

y 

U,  u 

A  A 

n 

9 

D,  d 

o  $ 

* 

* 

F,  f 

E  e 

B 

* 

Ye,  ye;  E,  e» 

X  x 

X 

* 

Kh,  kh 

M  m 

JR 

3K 

Zh,  zh 

U  M 

u 

¥ 

Ts,  ts 

3  3 

3 

$ 

Z,  z 

H  s 

H 

V 

Ch,  ch 

M  M 

H 

If 

I,  i 

QJ  ui 

a 

m 

Sh,  sh 

Pi  M 

R 

9 

*,  y 

m  m 

m 

Of 

Shch,  shch 

H  H 

K 

K 

K,  k 

b  b 

h 

% 

If 

ji  n 

n 

A 

L,  1 

a 

hi 

w 

y,  y 

n  .-1 

M 

M 

M,  m 

b  b 

b 

a 

» 

H  H 

H 

H 

N,  n 

3  3 

9 

f 

E,  e 

0  o 

0 

0 

0,  o 

U  « 

JD 

m 

Yu,  yu 

n  n 

n 

n 

P,  P 

R  n 

M 

A 

Ya,  ya 

*ye  initially,  after  vowels,  and  after  b,  bj  e  elsewhere. 
When  written  as  8  In  Russian,  transliterate  as  y8  or  8. 


RUSSIAN  AND  ENGLISH  TRIGONOMETRIC  FUNCTIONS 


Russian  English  Russian  English  Russian  '.glish 

sin  sin  sh  sinh  arc  sh 

cos  cos  ch  cosh  arc  ch  cosh  , 

tg  tan  th  tanh  arc  th  tanh"t 

ctg  cot  cth  coth  arc  cth  coth^ 

sec  sec  sch  sech  arc  sch  sech_^ 

cosec  esc  csch  csch  arc  csch  csch 


Russian  English 

rot  curl 

IS  1°S 

GRAPHICS  DISCLAIMER 

All  figures,  graphics,  tables,  equations,  etc.  aerged 
into  this  translation  were  extracted  froa  the  best 
quality  copy  available . 

i 


Accession  ?or 

KTIS  CSIAH 
DTI C  TAB 
Un&oaounsad 
Justification. 


Distribution/ 
Availability  Codes' 
iAvall  and/or  ~ 
Dlst  |  Special 


ft 


EFFECT  OF  PARTIAL  RESTRAINT  OF  MOTOR  ACTIVITY  ON  BASIC 
PHYSIOLOGICAL  PROCESSES  IN  MONKEYS 

I.D.  Bogina,  N.A.  Rokotova,  Ye.S.  Rogovenko,  R.L.  Sheykin 

Investigations  on  the  study  of  the  effect  of  the  partial  re¬ 
straint  of  motor  activity  on  basic  physiological  processes,  the 
behavior  and  functional  state  of  the  nervous  system  of  monkeys  are 
being  conducted  in  our  laboratory  for  the  extent  of  two  years.  The 
need  for  such  kind  of  studies  was  dictated  by  the  fact  that  in  pro¬ 
longed  flights  in  space  under  conditions  of  weightlessness,  the  par¬ 
tial  fixation  of  man  and  animals  becomes  the  standard  form  of  exist¬ 
ence  during  the  greater  part  of  the  flight. 

From  the  presently  available  literature  data,  it  is  well-known 
that  if  the  monkeys  are  fixed  only  for  the  period  of  the  experiment 
in  order  to  measure  their  blood  pressure,  to  record  the  respiration 
and  pulse  rate,  and  for  the  investigation  to  take  the  blood  or  gas¬ 
tric  juice  [1-4],  then  results  of  the  first  studies  proved  to  be 
very  nonuniform.  Observed  in  the  monkeys  are  sudden  oscillations 
in  the  magnitudes  characterizing  a  certain  reaction,  which  disappear 
only  after  a  considerable  number  of  experiments  when  the  animals 
get  accustomed  to  the  procedure  of  fixation. 

According  to  data  published  in  the  press  by  a  group  of  American 
scientists  [5,  6,  7]  who  conducted  observations  on  monkeys  which 
completed  flights  on  ballistic  rockets,  the  conditions  of  very  rigid 
fixation,  in  which  the  animals  were  found  in  a  swaddled  state  for 
24-69  hours,  caused  no  significant  changes  in  the  body  temperature, 
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respiration  rate  and  heart-beat  rate.  The  EKG  and  EEG  data  also  did 
not  indicate  serious  deviations  from  the  normal  state  of  the  animals. 
It  must  be  noted  that  the  monkeys  gradually  got  accustomed  to  the 
conditions  of  the  rigid  fixation.  Training  of  the  monkeys  was  begun 
with  short-term  experiments,  and  as  the  monkeys  became  accustomed  to 
the  binding  in  the  capsule,  the  duration  of  the  experiment  was  in¬ 
creased  to  24  hours  and  more.  However,  the  authors  point  to  the 
fact  that  some  of  the  monkeys  were  unable  to  become  accustomed  to 
to  endure  conditions  of  the  rigid  fixation.  Observed  in  the  animals 
is  a  sharply  marked  agitation,  increasing  the  temperature  of  the 
body  and  increasing  the  respiration  and  pulse.  Such  monkeys  became 
unsuitable  for  further  experiments. 

Mason  and  Lilly  [6,  7]  observed  the  monkeys  under  conditions  of 
partial  restraint  of  movement.  They  placed  the  animals  into  special 
fixator-seats,  in  which  the  monkeys  lived  from  4-6  weeks  to  14-15 
months.  According  to  data  of  the  authors,  the  monkeys  endured  well 
the  conditions  of  partial  fixation  and  by  the  4-5th  day  completely 
became  accustomed  to  the  new  conditions  of  existence.  As  a  result 
of  the  prolonged  stay  in  a  sitting  position,  in  the  animals  a  cer¬ 
tain  weakness  of  the  muscles  was  developed,  and  edemas  of  the  rear 
limbs  were  observed. 

In  the  very  beginning  of  our  investigation  we  used  the  fixator- 
seats  of  the  design  of  these  authors,  but  subsequently  used  was 
the  fixing  device  developed  by  us  in  the  laboratory  of  R.L.  Sheykin, 
which  proved  to  be  more  convenient  and  portable. 

The  fixator-seat  of  Mason  adn  Lilly  is  a  bulky  device  of  plexi¬ 
glass  in  the  form  of  a  cube,  inside  wh^ch  consists  of  the  body  and 
shoulder  belt  of  the  monkey.  The  headAbrought  out  into  a  hole  on 
the  upper  side  of  the  cube  and  is  secured  by  blocks  at  the  neck. 

The  pelvis  and  rear  limbs  of  the  monkey  are  brought  out  into  the 
hole  on  the  rear  side  of  the  cube,  to  which  the  seat  is  attached. 

The  body  of  the  monkey  is  secured  by  an  abdominal  block,  and  the 
rear  limbs  are  set  onto  pedals  [foot  levers].  On  the  upper  side  of 
the  cube  there  are  holes  for  the  hands,  through  which  the  monkey 
takes  food  and  brings  it  to  the  mouth.  In  such  conditions  the 
reactions  of  searching  and  scratching  so  natural  for  monkeys  are 
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The  fixator  of  the  Sheykin  design  is  based  on  another  princi¬ 
ple.  The  animal  is  fixed  with  a  belt  and  collar  fastened  to  verti¬ 
cal  braces  secured  by  a  common  base.  Depending  on  the  nature  of  the 
monkeys,  either  a  seat  (for  macaques)  or  footboards  (for  Capuchin 
monkeys)  are  attached  to  the  braces.  In  such  conditions  the  animal 
can  move  his  limbs  freely  or  change  position.  With  prolonged  fixa¬ 
tion  in  the  Sheykin  device,  edemas  of  the  rear  limbs  and  weakness 
of  the  abdominal  muscles  were  not  observed. 

In  setting  about  the  experiments  with  fixation  of  the  monkeys, 
we  posed  the  problem  of  tracking  how  the  prolonged  partial  restraint 
of  motor  activity  affects  the  daily  rhythm  of  the  behavior  of  the 
monkeys,  their  feeding  excitability  and  the  appearance  of  a  refer¬ 
ence  reflex.  Results  of  the  first  series  of  experiments  conducted 
by  I.D.  Bogina,  O.P.  Bolotina,  T.M.  Kucherenko,  N. A.  Rokotovaya, 
Ye.S.  Rogovenko,  and  R.L.  Sheykin  on  four  monkeys  showed  that  only 
during  the  first  2-4  days  of  the  fixation  were  there  observed  in  the 
monkeys  an  insignificant  decrease  in  the  activity  of  sleep  and  an 
oppression  of  the  reference-research  reflex.  The  feeding  excita¬ 
bility  of  the  monkeys,  determined  by  the  quantity  eaten  during  days 
of  feeding,  for  the  whole  extent  of  the  fixation  (from  10  days  to 
3.5-4  months)  remained  high,  and  by  the  end  of  the  experimental 
period  the  animals  gained  weight.  The  daily  inspection  of  the 
state  of  health  of  the  fixed  monkeys  did  not  reveal  any  pathological 
deviations. 

After  freeing  the  animals  from  the  fixing  device,  certain  dif¬ 
ficulties  in  walking  were  observed:  the  monkeys  moved  their  rear 
limbs  with  uncertainty  and  sometimes  stumbled.  Sitting  on  the 
shelf,  they  tried  to  take  the  position  in  which  they  were  found  in 
the  fixator:  the  legs  hung  down,  and  they  held  onto  a  stick  of  the 
cage.  After  a  prolonged  fixation  (four  months),  disturbances  in  the 
orientation  in  space  were  noted,  and  they  were  expressed  in  the  fact 
that  with  jumping  from  one  shelf  to  the  other  or  from  a  shelf  to  the 
wall  of  the  cage  the  monkeys  could  not  estimate  distance  correctly. 
In  such  cases  either  they  did  not  jump  to  their  goal  and  fell  down, 
or  the  jump  was  too  great,  and  the  animals  banged  against  the  wall 


of  the  cage.  But  all  these  consequences  of  fixation  were  short-term 
and  after  2-3  hours  passed.  A  female  monkey  was  placed  next  to  a 
male, who  had  been  in  the  fixator-seat  for  3*5  months,  several  days 
after  he  was  freed.  The  sexual  function  of  the  male  after  the  fixa¬ 
tion  remained  normal.  The  baby  animal  born  to  the  pair  was  com¬ 
pletely  vigorous  and  at  present  is  growing  well  and  developing. 

In  continuing  our  investigation,  we  pursued  the  goal  of  making 
certain  that  animals  who  for  a  prolonged  time  are  in  conditions  of 
restraint  of  the  motor  activity  can  serve  as  a  valuable  object  for 
studying  other  factors  acting  on  the  organizm  during  space  flights. 

To  do  this,  it  was  necessary  to  trace  not  only  the  general  behavior 
of  animals  under  conditions  of  fixation,  but  also  to  study  in  them 
certain  physiological  processes  -  levels  of  their  indices,  limits 
of  fluctuations  and  stability. 

The  task  of  the  second  series  of  experiments  was  the  study  of 
the  daily  respiration  rhythm,  heart  activity  and  bioelectrical  activ¬ 
ity  of  the  brain  of  fixed  monkeys. 

The  experiments  were  conducted  on  three  monkeys:  two  Capuchin 
and  one  macaque.  Used  in  the  second  series  were  fixing  devices  of 
the  Sheykin  design  equipped  with  devices  necessary  for  the  recording 
of  respiration,  motor  activity,  EKG,  and  EEG. 

The  objective  recording  of  the  frequency  of  respiration  and 
motor  activity  in  two  fixed  Capuchin  monkeys  was  accomplished  by 
an  instrument  specially  designed  for  this  purpose  by  Sheykin.  The 
instrument  consists  of  a  tape-transport  mechanism,  two  identical 
amplification  and  recording  channels,  a  circuit  for  marking  time, 
and  an  electromechanical  time  relay. 

The  recording  of  the  respiration  rate  was  done  by  sensors 
sewn  into  a  special  coat  made  from  elastic  cloth  and  tightly  fitting 
the  trunk  of  the  monkey.  The  sensors,  in  the  form  of  thin  rubber 
tubes  filled  with  carbon  powder,  were  positioned  by  three  rings 
around  the  thorax  of  the  monkey.  All  three  sensors  were  connected 
in  parallel  into  one  of  the  arms  of  the  bridge  circuit.  The  ob¬ 
tained  potential  was  amplified  by  a  single-stage  amplifier  of  dc 
voltage,  and  connected  at  the  output  of  the  amplifier  was  a  low- 
impedance  ink  pen  writer  of  a  magneto-electric  system,  which  ensures 
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deviation  of  the  pen  in  proportion  to  the  force  of  the  signal. 

The  motor  activity  of  the  animal  was  recorded  on  the  second 
similar  channel  by  means  of  carbon  sensors  connected  with  the  moving 
parts  of  the  fixator  (the  fastening  of  the  collar  and  belt  by  which 
the  monkeys  are  restrained). 

The  recording  was  produced  on  a  paper  tape  with  a  width  of  35 
mm.  The  time  marking  was  conducted  once  every  two  seconds  with 
the  tape  movement  rate  of  3  mm/s.  The  time  relay  made  it  possible 
to  switch  the  instrument  on  and  off  with  the  assigned  periodicity. 

The  motor  activity  had  an  effect  on  the  recording  of  respiration 
only  when  there  were  great  movements  of  the  animal,  which  practically 
did  not  disturb  the  count  of  the  number  of  respirations. 

The  recording  of  respiration  was  conducted  around-the-clock 
during  the  1,  2,  3,  and  15  days  of  fixation.  The  average  rate  of 
respirations  with  the  average  error  of  deviation  was  calculated  for 
the  following  time  periods:  from  0700  to  1700  hours,  from  1700  to 
2200  hours  and  from  2200  to  0700  hours  the  following  day.  Such  a 
division  of  time  into  periods  was  expedient  because  the  monkeys  were 
located  in  the  room  of  the  laboratory,  and,  naturally,  during  the 
working  hours  there  were  more  external  irritants  affecting  the  ani¬ 
mals  than  in  the  evening  hours,  when  work  in  the  laboratory  was  com¬ 
pleted.  Furthermore,  it  was  of  interest  to  compare  the  respiration 
rhythm  of  the  monkeys  in  the  awake  state  and  during  sleep. 

The  data  obtained  showed  that  changes  in  the  respiration  rate 
were  mainly  associated  with  the  motor  activity  of  the  animals.  Fig¬ 
ure  1  gives  the  respiration  rate  of  the  fixed  monkeys  during  the 
first  three  days  of  fixation  (Fig.  1,  A)  and  during  days  two  weeks 
after  the  beginning  of  the  experiment  (Fig.  1,  B).  As  is  evident 
from  the  figure,  the  respiration  rate  in  the  monkeys  under  restrained 
conditions  varied  from  32  to  47  per  minute.  A  certain  decrease  in 
the  respiration  rate  was  observed  during  the  nighttime  hours  when 
the  monkeys  were  sleeping.  Recordings  conducted  two  weeks  after 
the  beginning  of  the  fixation  did  not  reveal  substantial  differences 
from  the  data  obtained  at  the  beginning  of  the  experiment.  Figure 
2  gives  recordings  obtained  for  the  monkey  named  Caroline  during 
daytime  hours  when  the  monkey  was  awake  (Fig.  2,  A)  and  at  nighttime, 
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when  the  monkey  slept  (Pig.  2,  B).  As  is  evident  on  the  figure,  the 
respiration  rate  in  the  sleeping  animal  differed  by  a  more  sparse 
rhythm  and  less  amplitude. 


Fig.  1.  Respiration  rate  in  the  restrained  monkeys.  A  -  respiration 
rate  in  the  first  three  days  of  fixation;  B  -  respiration  rate  two 
weeks  after  the  beginning  of  fixation;  1  -  respiration  rate  in  the 
Capuchin  monkey  by  the  name  of  Caroline;  2  -  respiration  rate  in  the 
Capuchin  monkey  by  the  name  of  Yurkiy.  Key:  a)  number  of  respira¬ 
tions  per  minute;  b)  days;  c)  time,  hours. 


*  A 
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Fig.  2.  Recordings  of  respiration  rate  of  the  Capuchin  monkey  named 
Caroline  at  a  different  time  of  the  day.  A  -  recording  of  respira¬ 
tion  made  during  awake  period  of  animal  (at  1500  hours);  B  -  record¬ 
ing  of  respiration  made  during  sleep  period  of  animal  (at  0400  hours); 
upper  curve  -  recording  of  respiration;  lower  curve  -  time  mark 
(2  seconds). 

Monitoring  of  the  heart  activity  (pulse  rate)  of  the  restrained 

monkeys  was  done  by  data  of  an  EKG,  which  was  recorded  simultaneously 

with  the  recording  of  the  bioelectrical  activity  of  the  brain.  The 

EKG  was  recorded  by  plate  electrodes  with  the  skin  surface  of  the 

middle  third  of  the  forearms.  The  biotics  of  the  brain  were  taken 

bipolar  by  needle  electrodes,  which  were  inserted  each  time  before 

the  beginning  of  the  recording  subcutaneously  into  the  right  occipital 

region.  Here  the  monkeys  were  subjected  to  a  more  rigid  restraint 
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by  means  of  a  special  head  holder,  which  is  made  of  plexiglass  in 
the  form  of  an  animal's  head  with  holes  for  the  ears  and  soft  pack¬ 
ing  along  the  edges.  The  head  holder  was  fastened  to  the  fixator 
and  covered  the  head  of  the  monkey  on  both  sides  so  that  the  animal 
could  not  move  the  head.  After  the  securing  of  the  electrodes 
(needle  and  plate),  the  fixator  and  monkey  were  placed  into  a  dark¬ 
ened  screened  chamber  where  the  animal  was  kept  for  35-40  minutes, 
after  which  recordings  of  EKG  and  bioelectric  activity  of  the  brain 
were  made.  A  rhythm  light  with  a  frequency  of  5,  10  and  15  Hz  was 
applied  to  the  eyes  as  an  external  irritant. 

As  the  conducted  experiments  showed,  the  pulse  rate  at 
rest  varied  from  120  to  160  beats  per  minute  in  the  macaque  and  from 
200  to  250  beats/min  in  the  Capuchins.  Under  the  effect  of  the  ex¬ 
ternal  irritant  (strobing  of  the  eyes),  the  pulse  rate  was  slightly 
increased .  In  the  macaque ,  for  example ,  the  pulse  rate  was  increased 
up  to  200  beats/min.  For  the  extent  of  the  whole  period  of  fixation, 
the  pulse  rate  in  all  the  animals  did  not  change  substantially. 

The  bioelectrical  activity  of  the  cerebral  cortex  of  restrained 
monkeys  can  be  characterized  in  the  following  way:  in  the  macaque, 
at  rest,  observed  is  an  alpha-like  rhythm  with  a  frequency  of  8-12 
oscillations  per  second  and  a  mean  amplitude  of  up  to  90-95  p .  V. 

The  strobing  of  the  eyes  in  certain  experiments  causes  a  distinct 
retardation  of  this  rhythm.  For  the  Capuchins  the  most  characteris¬ 
tic  is  the  beta-like  activity  with  a  frequency  of  25-35  oscillations 
per  second  and  a  mean  amplitude  of  70  julV.  Figure  3  gives  the  re¬ 
cording  of  the  EKG  and  bioelectrical  activity  of  the  brain  in  the 
Capuchin  monkey  Yurkiy  with  a  strobing  of  the  eyes  at  a  frequency  of 
10  Hz.  In  the  majority  of  the  experiments  on  Capuchins,  as  is  evi¬ 
dent  on  the  figure,  with  the  strobing  of  the  eyes  there  were  ob¬ 
served  responses  synchronous  to  the  rhythm  of  the  light  which  ocur- 
red  according  to  the  type  of  "secondary  responses"  of  the  cortex  in 
the  nonanesthetisized  animals. 

The  nature  of  the  bioelectrical  activity  of  the  brain  in  all 
the  monkeys  during  the  entire  time  of  tay  in  the  fixator  was  not 
considerably  changed,  and  any  .»»«,  ici  ors  of  pathological  activity 
was  not  noted. 


The  respiratory  rhythm  and  pulse  rate  in  monkeys  of  the  macaque 
and  Capuchin  species  have  been  studied  quite  fully,  and  numerous 
data  on  these  indices  are  available  in  literature.  It  is  well-known 
that  in  the  macaque,  in  the  norm  the  pulse  rate  varies  within  120- 
-140  beats/min,  and  in  Capuchins  the  pulse  is  more  frequent,  approx¬ 
imately  180-220  beats/min.  The  respiration  rate  in  monkeys  varies 
from  36-38  to  40-42  per  minute. 


Fig.  3*  EKG  and  EEG  in  Capuchin  monkey  named  Yurkiy  with  strobing  of 
the  eyes  at  a  frequency  of  10  Hz.  1  -  EKG;  2  -  EEG;  3  -  mark  of 
stimulation;  4  -  time  mark  (0.1  s). 

The  data  obtained  by  us  indicate  that  for  monkeys  under  condi¬ 
tions  of  partial  restraint,  the  respiration,  heart  beat  and  bioelec¬ 
trical  activity  of  the  brain  are  maintained  within  the  norm  for  the 
extent  of  the  whole  period  of  partial  restraint  of  the  motor  activity 

If  we  compare  results  of  our  investigations  with  the  data  avail¬ 
able  xn  literature,  then  it  becomes  evident  that  the  chronic  fixation 
has  certain  advantages  as  compared  with  the  restraint  of  movements 
for  short  periods.  Probably,  in  the  investigations  of  the  American 
scientists,  the  very  situation  of  the  experiment  (form  of  the  cap¬ 
sule,  fastening  devices,  experimenters,  and  so  on)  caused  in  some 
animals,  with  each  time,  ever  greater  negative  reactions  and,  ul¬ 
timately,  such  monkeys  had  to  be  rejected.  Evidently,  in  virtue  of 
these  reasons,  in  the  works  of  Startsev,  Utkin  and  Avdzhian  there 
are  references  to  the  fact  that  in  order  to  obtain  stable  indices  of 
blood  pressure,  respiration,  pulse,  and  other  reactions,  a  consider¬ 
able  number  of  experiments  is  required  on  the  monkeys. 

If  the  monkey  remains  under  restrained  conditions  for  a  long 
time  (several  days  and  more),  then  the  acclimatization  of  the 
to  the  existence  with  restaint  of  movements  approaches  rapidly,  since 
eliminated  are  the  factors  causing  the  constant  stimulation  of  the 
monkey  in  the  form  of  preparations  for  th^  experiment.  We  explain 


this  by  the  stability  of  the  basic  physiological  processes  in  our 
animals,  which  set  in  already  in  the  first  hours  of  restraint. 


Results  of  the  conducted  experiments  allow  us  to  consider  that 
animals  under  conditions  of  prolonged  restraint  of  motor  activity 
can  be  used  for  studying  different  problems  of  space  biology  and 
physiology  as  a  valuable  object  of  investigation. 
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